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(54) DRY ETCHING METHOD 

(57)Abstract: 

PURPOSE: To enable to bring the shape of etching cross-section of an insulating film into an 
arbitrarily and easily controllable state using a cylindrical plasma etching device by a method 
wherein the amount of side etching given to the film to be etched is controlled by the partial 
voltage ratio of the inert gas for reaction gas. 

CONSTITUTION: When a microscopic work is going to be performed on the insulating film 
consisting of a poly silicon film, a silicon nitride film, a silicon nitride film and the like using a 
cylindrical plasma etching device, the partial voltage ratio of dilute gas with Freon gas is brought 
to 1 or above by performing an etching wherein dilute gas is mixed to Freon gas, for example, if 
said insulating film is to be formed in the vertical cross-sectional form same as the size of 
photoresist coated on the insulating film. Also, when an inclination is given to the cross- 
sectional form of the insulating film for the purpose of preventing generation of an 
unsatisfactory step coverage, a plasma etching is performed in the state wherein the partial 
voltage ratio is brought to 1 or below. Through the above-mentioned procedures, the cross- 
sectional form after etching performed on the insulating film can be determined arbitrarily. 
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SPECIFICATION <EXCERPT> 

The following describes the present invention with reference to 
embodiments. 

Firstly, a polysilicon insulating film having a thickness of 0.5 urn 
is formed on a surface of the silicon substrate. Next, photoresist is 
applied on a predetermined area of the insulating film, and then the 
result is charged into the cylindrical plasma etching device. A 
reaction gas generated by mixing CF 4 gas including 4% of oxygen 0 2 
with Helium (He) gas, for example, is introduced to the device varying 
a partial pressure ratio of the He gas to the CF 4 gas to calculate 
relation between the partial pressure ratio and the side etching 
amount. Referring to FIG. 7 showing the same cross-sectional view 
of FIG. 2, the side etching amount is expressed by a difference I - s 
between a length of the base (I) and a length of the top side (s) of a 
cross-sectional view of a trapezoid of the insulating film 2 formed 
between the silicon substrate 1 and the resist 3. The result is shown 
in Table 1. Here, I is almost equal to a width of the resist 3 for just 
etching, x in Table 1 is an average value of 5 points in the silicon 
substrate having a radius of 4 inches. 



Table 1 



Partial Pressure Ratio 


0 


0.25 


1.0 


Side Etching Amount 
1 - s (um) 


X 


x^ 


X 


1.58 


1.48 


0.30 



As shown in Table 1, as the partial pressure ratio of the He gas 
to the CF 4 gas is increased, the side etching amount reduces while an 
etching speed decreases. 



© B * S # It fr (J P) ©ftff&m&M 

® & m ¥i 1* & m (A) 0H6O- 192334 

@lnt.Cl.« KSlfS^- m4SS*9 ®£gfi 381060^(1985) 9 ^30B 

H 01 L 21/302 F-8223- 5F 

^ , ggff* Sate §mn®. 1 (£410 

©# P PS59-47579 

©fcfcl m P859(I984)3J?I3H 

©a* m a mt&&M±wm$ 2 t§ 2* i* 

®R m A #n± Uj P ft 



« M * 

1. - » « « * * i »f y^JSi 

2. * l¥ n * c?> ig B 

® # * CD £• EE ft IC J; Q . x „ * y ^ £ <» ^ ^ 
* « tt * x » Ha ifcliArTiKifiSait 

3. % w i« « st m 

i> . 

r Rxsi^oRid ) 
t i ) 



■f J; -5 K u a i oi§tw tcmm im z 

^ J J:'", I- v i> * h 3 K J: S * 

ti ti v «> ^ ni^jiiTfiiMzn^is 
« -r * * x » i- i » j-y^iftsjHESji.fcga 

xCIIKttttttT i> ***TfH K 

'2 HIC|«1BIBT?^T J; -5 K««K 2 « v !) = 

v * » y v $ ft r u- ->> * h a co t ife J: <o 'h 3 tt tt 
iDitti. C ft K M b • !> = y .? x ~ ro * q 

a'fticf|tir-.x,^y^a]x^iee. x =, ^ y ^ % 

-ft tt £ K T <" ft fc K 5 -f i>t.'//««ifAt 
ft 4 J: -5 it t£ o fc o h* 5 -f x v y y u jft a 

( 2 ) 



HM ffi £ 3fc W 4 no> x v f ^*/kS*^br!) 

«xlfl*t^(f7i/*y (CF,) 

-61. C«3jftt Y ^ v + V ? Q-ttik'b tn®L 

c«W«^|@iaTirt:toJCi * f- y ? fcM-Jj&z 
tjfe-tf%c4#T?&. 7* ► hmtftao 

co>*?-tisf-WLmciK&&j # y x , ^ y ^ jg « <r> 

(CHflbffilittllittx „ *-v^<7x^>12*»fli-ar 
L»&Ki*^APi3A>i5X y 1- -s ? il a % mxh 

T&ffitiiigE.&fi>m-rz>£ ttc± *> *j x ~ 12 x 
( 3 ) 



ftP|BS60-192334<2> 

y^y^j&ifrfrft*, 

b *> b f£ & b C 0 > V 5 -f x t y -ft ft \x • x 
s- *■ V 7 % ft 5 m \C m T J: -5 (C #| *. -y >) ays 
« 1 ft » H- * J -y y 3y»ftKZB7* h u y 

«IST?u.y^ h 3 *f**b . e»*««14*# 

J* * £ -f * „ » 6 la li « 01 i6 St 

2^i-ff*-eatiLTi,ii,„ j c « k ? 1 

i>'9-y^'^SCH«e3fet7>7'?X-<rX » * y ^ & ft 4 

P3fflf^^7XTX ? ^y^|cJt^Tiiaaffi*6^ 
4 9 » « SS -f l-*x 3 .*-y J r-ft(7)ii(yfflij5j i tf 
■T * b fc-> 4* <7> * £ * t oTK5, 
C 55 « (71 S W ] 

Itt«Jiiac'><*;/&£lifc*b- R « » (?> 

*« K » 4 x ^ y ^ £ & * « ffi i" ?» C 4 re**, 
f S««)SA ] 

( 4 ) 



^SS^ttHW^cTl^X-x^y^giit-S-ffl 

(,-. * >j *• u 3 y-^gftf J =»y«tt4*;fo<bttslB 

* b *: 7 * 1- " * Hj6«!)wiia«i*« 
ti-3j;iKlflltsi^B7 f * y # .* it # * 

.* a b fc x v f- y r $ * *m^x 7 v * v % 

*K*-*-*#**t»>4>flEM;*i.lil.J:ieL, * ft * 

KIBftlcSiM^ifttstsiii * y y ^ » ;* 

(7> iJilT4bT7'?X^x v f- v ? 

i c i K J; 0 . »*fltffix y ^y^«(7)H»MjBtt 

* « * It jg # * £ 4 # -C * 4 J; •? ic b fc % O) 1? * 



OA C He ) ;9;**»-frbfcKJE 

«• SB it <* ■* C 0> E * 4 D- -f K 
-f K * y « tt » 

4 u -y * h 3 WIC » 62 £ n 

4«n * - s *4 ora*5U« 
# .t tt s> * t-x r ^£nfc» 
S4HBiaHJT?*5, Silt 

•y 'J 3 y m wl « s a k -3 (,-. r 
at 1 * 



#**!$S«P3lti* 

7 a ic k 2 ei 4 ra 

. y H = y a « l 
l 4±atn&$ s 

1 mm mak*®tz 0 

v & h 3<J>r|3t 



* -T y U ayasuigMKJJS 0.5 y 

•y => * mmm**n*L ~ c <n m m m o> m s a > m 
cnmm (.Qt ) 7 ^ * v (cf ( ) jb^k-s y 



1.5 8 



1.4 8 



0.3 0 



fcifB*>e>7u*y#*ie*ii-:5-N'J 

w« < a & g » * ^ - * * b a tb a c uau; 

* » (4 < K»E)t*U«ai*itf K i * f 



t u z> w c <n %. n m. a m &o> m m ic *t l x & s. 
nct^t v x -, * * 15 jt« % c i an? * s « t; 
cwcisib^-^ h tt ffi & t) o> mm ta x * *5 -5 

ytf^icst-rfc-.'} <j m. a tkt mm Stm 

-n ? a ic ik f> *l ?> c t <£ < . 9i*.tir (ad 

» *■ mta-Kb < tx *) v & * h b t -c as a k w l 
t a a a * * ^v^#-c*-r*<>>fcj&»a«!;a# 
c 7 ) 

««<n««s»ffflg|. **Bltt 

H. *7HlilH K x K 81 H . # 8 S li 

1/ it « SIT? *, *> e 

1 - v 'J a y £ « . 2 ••■)» 1; ^ ij 3 y MDH, 
a - 7 * ► k i> .* |. , 14 ■» E « £ » . 




^8360-192334(3) 
^■*^ic##^«-ia.s-u» *«*Eifc*iy_hfc 

a or x „ y ir m vs m t a *> « a> 0 t? a < * x * 
*• v ^ # * « d be j* * # « k ;s £t a Mi a tt»c s& 

»5CilCJ;0*EJtlfelT-CV4>^ h IS T 0> « 
8 *> C <fc T! * * „ 

Kx * f*^tt*ICfflia-T2>CiAi-C# Jii t 

* ft Rf S ■ . liBttRHf/jx,!^ v/ 
( 8 ) 



3 




m 2 H 



( 9 ) 



-151- 



